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MEMORIES OF THE 


BAKU OILFIELDS 


IN 1900 


By A. BEEBY THOMPSON, O.B.E., M.I.Mech.E., F.G:S., 
M.Inst.M.M., F.Inst.Pet. 


Few present-day operators have any 
conception of the difficult problems 
which confronted engineers and techni- 
cians working in oilfields nearly half a 
century ago, and especially in the Baku 
oilfields of Russia bordering the Caspian 
Sea. Fewer still realize that these fields 
were the nursery for British oil men and 
credit is due to Alfred Suart, an enter- 
prising and far-seeing adventurer, for 
promoting one of the earliest British 
companies for exploiting foreign oil 


‘lands. A few square miles of terrain near 


the town of Baku were then producing 
about half the world’s supply of natural 
oil; only in 1902 did the American 


production of petroleum exceed that of 
Russia, the total world’s output in that 
year being 181,809,000 barrels. 
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Beyond the fact that oil concentrated 
in the crestal parts of anticlines and the 
apices of domes, and that its accumula- 
tion was connected with water, little 
was known concerning its origin and 
distribution both regionally and in 
depth. 

Due to the soft, unconsolidated 
character of the Tertiary sediments 
composing the Baku oil measures, a 
system of pole tool drilling had been 
devised which enabled wells to be cased 
as fast as holes were made; and drilling 
difficulties did not arise from resistance 
to pulverization but from the need for 
supporting the walls and keeping free 
linings which became gripped by swelling 
clays and caving formation. So un- 
stable were the beds that rarely more 
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than a few fect of open hole could be 
left without risking the loss of tools, and 
usually no more than a few hundred 
feet of casing could be carried before 
becoming stuck and necessitating the use 
of a smaller column. Conditions were 
complicated by the presence of loose 
running water sands, and the inter- 
calation of thin bands of calcareous 
sandstone. The removal of pulverized 
detritus by slush pumps and bailers also 
tended to disturb the soft sediments and 
cause cavitation of the walls. 

At that period only percussion 
methods of drilling were employed, and 
the Russians had developed a system 
involving the use of a free fall. This was 
a device that was attached to the base 
of a string of 13-inch square rods for 
picking up and dropping a_ heavily 
weighted bit when a reciprocating move- 
ment was transmitted to the rods by an 
overhead oscillating beam. This latter 
was operated through the medium of a 


Casing being welded by Persian workmen in a 
well in Baku. 


geared frame driven by a steam engine, 
and, by delivering a regulated number of 
strokes a minute, the strata was pul- 
verized into a slush and removed at 
intervals by bailers or slush pumps on 
the withdrawal of the bit. Occasional 
hard seams of rock made it necessary to 
use under-reamers or eccentric bits to 
enlarge the hole sufficiently to permit the 
passage of the casing, which had to be 
wriggled or driven down after a few feet 
of drilling to prevent collapse of the 
sides. 

A few contractors and companies 
experimented with cable tools using 
jars, and in the hands of expert drillers 
some improved speeds were obtained, 
but in those days, when large diameters 
were necessary, the rate of progress 
rarely averaged 7 to 14 feet a day on 
wells averaging 1,200 feet in depth. 

The wear and tear of machinery, and 
the almost incessant breakages of parts 
and loss of tools in wells, was a perfect 
nightmare to oilfield engineers, and 
rarely did a day or night pass without 
calls on their services for some difficult 
fishing operation or some repair job 
when a number of rigs were in operation. 
Metallurgy had not then reached the 
stage when qualities could be selected 
to suit varied conditions of work, and 
for hardening bits the most primitive 
methods of case hardening were em- 
ployed. Crystallization of rods, due to 
intense vibration, was one of the chief 
causes of rod breakages. The time lost 
in .releasing buried tools, following 
sudden influxes of sand or contraction 
of sides, helped to slow up the rate of 
progress. Although some of the most 
ingenious implements were invented for 
ascertaining the position of lost tools 
and obtaining a grip, their recovery 
would often occupy months. 

When a column of casing could be 
coerced no farther, drilling was con- 
tinued with a smaller size so that wells 
assumed a telescopic character; or if it 
became necessary to exclude a water- 
bearing sand the same procedure would 
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be necessary after a cementation. Not 
infrequently as many as six columns of 
casing would be necessary to reach 
a depth of 1,200 feet, but part of 
some strings would be cut out when 
it could safely be done or before 
cementations. 

As bailing was the only method of oil 
extraction then found practicable, and 
the yield capacity of most wells was 
running high, engineers were expected 
to complete their wells with as large a 
finished diameter as possible. In order 
to ensure a good workable finished 
diameter, with perhaps opportunity for 
deepening later, it was customary to 
arrange for initial casings of 30-inch to 
36-inch diameter. Employment of such 
large sizes, apart from other considera- 
tions, called for the use of riveted casings 
—known in American parlance as stove 
pipe casing—and even on small sizes 
they were used on account of the im- 
possibility of obtaining welded or solid 
drawn piping The metal strips supplied 
only admitted of 7-ft lengths being 
manufactured, and although during the 
insertion of long strings they were 
coupled in groups of two or three, 
during actual drilling it was generally 
necessary to attach a new joint every 
seven feet. This lengthy and cumbrous 
operation was effected by the use of a 
riveting block lowered into the column 
on rods, and the employment of soft 
metal rivets that were inserted into holes 
countersunk internally and externally to 
make flush heads after hammering on 
the outside. After riveting, the joints 
around the collars and the vertical 
seams were caulked to make the casing 
watertight. Only years later was screwed 
mill casing imported into the oilfields 
for the smaller sizes. 

The oil sands of the Baku measures 
were generally thick and saturated with 
oil and gas under pressure, and their 
penetration was generally followed by a 
fierce eruption of oil and a big inrush of 
sand. When unprepared, the striking 
of a virgin source often resulted in the 
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well running wild after demolition of 
the derrick, but more often provision 
was made beforehand for ameliorating 
dangers by providing “fountain” blocks 
which could be pushed over the mouth 
of the well immediately a flow com- 
menced. As no back pressure dare be 
imposed on such flimsy casings, no check 
on the rate of flow could be made; so it 
was only possible to minimize destruc- 
tion and danger by obstructing the 
vertical discharge by means of heavy cast 
iron or hardwood blocks bolted to cross 
timbers that could be hauled by ropes 
over the mouth of the well. So destruc- 
tive was the sand-blast action, that holes 
would sometimes be eroded through 
these blocks in the course of hours, and 
their position had to be changed at 
intervals to present a new surface. The 
casings, too, became polished and 
grooved internally as if rifled, each soft 
rivet providing a starting point for 


Workmen preparing to push a fountain shield 
over a gusher in Baku. 
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vertical grooving. Although pressures 
were not very high the volumes of fluid 
from some of the big fountains were 
immense; around 70,000 to 100,000 
barrels of oil daily accompanied by 
10,000 to 15,000 tons of sand and 
hundreds of millions of cubic feet of gas. 
The clearing of ejected sand necessi- 
tated the employment of a large number 
of labourers, as channels had to be kept 
clear for the passage cf oil to earthen 
reservoirs (ambars) prepared for its 
reception on any near-by open land. 
Uninterrupted flows of several million 
barrels of oil in the space of a few weeks 
were met with in the heyday of the Baku 
oilfields, and some of the plots, which 
had a unit area of 27 acres, were in the 
course of years raised tens of feet by 
the sand ejected or bailed from wells. 
One noted well, on a 27-acre plot in the 
Bibi-Eibat field, yielded by an_ un- 
interrupted flow no less than 3,500,000 
barrels in 30 days within a short time 
of its acquisition at a high price by an 
English company. This single plot gave, 
within seven years of its acquisition, a 
volume of oil that would fill a reservoir 
of the size of the plot to a depth of 
152 feet, and before that date the 
equivalent of another 76 feet had been 
abstracted. The total amount of oil 
taken from this single plot considerably 


exceeds 13,000,000 tons or, say, 500,000 - 


tons per acre. Valued at £1 per ton this 
represents a land value of £500,000 per 
acre. 

The actual behaviour of wells which 
reached an oil sand varied with the size 
of the hole, its depth and the extent, 
thickness, and richness of the sand 
lenticles from which the oil was expelled. 
Once the flush was off, the more usual 
condition was an intermittent gusher 
where, after a period of quiesence, oil 
would commence to flow and, being 
unchecked, would increase in velocity 
until the main column of collected oil 
had been expelled, when it was foliowed 
by a spray of oil, gas,and perhaps an 
expulsion of sand nodules or chunks. 
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So fierce were some of these eruptions 
that I have been forced to seek shelter 
behind some strong object in order to 
escape injury. 

On the cessation of natural flow the 
wells flowed intermittently for a time—if 
kept clear of sand by bailing or agitation 


to incite movement. These unchecked 
flows caused much trouble by leading to 
inrushes of sand with often deflection or 
collapse of casings that restricted the 
inflow of oil and often led to admission 
of previously excluded water. Some- 
times hundreds of feet of sand would 
collect and require clearance by bailers 
or sand pumps before oil entered freely, 
but once more or less static conditions 
existed, orderly production could pro- 
ceed. 

The only method of extraction found 
practicable at that time was by bailing, 
and the unstable condition of the sedi- 
ments from which the oil came called for 
a nicely balanced rate of abstraction to 
avoid undue influxes of sand or water 
or lowering of level. The bailers used 
were long cylindrical vessels made of 
thin sheet-iron riveted together and 
soldered, with a reflux valve, having an 
extended stem, at the base and a hook at 
the top. These were lowered and raised 
on 3 to ?-inch wire ropes coiled on 
a winding drum, and lifting speeds of 
about 1000 feet per minute were custo- 
mary. On withdrawal from the hole, the 
bailer was dumped on toa board thrust 
over the mouth of the well and the oil 
ran into a tub with side outlets that 
carried the sandy oil and water in flumes 
to wooden settling vats outside the 
derrick. The dimensions of the bailer 
were adjusted to suit the particular well 
for which it was designed. 

Bailing was not the routine matter 
that might be expected, and it imposed 
the constant vigilance of a responsible 
official, for it was only by a process of 
trial and error that a rate of abstraction 
could be ascertained that led to no 
excessive admission of sand or water 
or lowering of level. Any _ excess 
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withdrawals would inevitably lead to 
inrushes of sand or infiltrations of water 
which not only checked the inflow of oil 
but endangered the casings. One of the 
most exacting duties of a field manager 
was to watch the daily performances of 
producing wells, and issue orders con- 
cerning the number of bailer trips that 
should be taken from the top where the 
oil was relatively free from water, and 
from the bottom of the well where water 
accumulated, to yield maximum output 
with minimum influx of sand or water. 
Very few wells were water-free, and it 
was noticed that the best bailing wells 
generally yielded the most water, due 
unquestionably to the flushing of oil 
sands by water, which gained admission 
via faulty exclusions or disturbed and 
faulted ground. 

Various ingenious expedients were 
evolved to deal with problems which 
arose from bailing. Bailers drawn from 
deep columns of fluid were so super- 
saturated with gas that as a _ bailer 
emerged from the fluid the contents 
would be expelled before it reached the 
surface. This was overcome by using a 
pressure bailer having a spring valve 
on its top which opened on the descent 
of the suspended bailer in fluid, but 
closed when the weight of the bailer and 
contents were carried on the suspended 
hook. Another trouble arose from the 
frequent deflection from vertical of the 
lower part of the string of casing as a 
result of earth movements; thereby pre- 
venting a straight bailer from reaching 
the bottom of the well and keeping 
it clear of detritus and water which 
obstructed the inlet of oil. This was 
mastered by the use of flexible or 
jointed bailers which could take a curve. 
Flexible metallic tubing was in some 
cases usefully employed. 

Such questions as conservation of oil 
and gas-oil ratios were not considered 
in those days; indeed, practically no use 
was made of gas for fuel in boilers 
although fuel consumption was high. 
The loss of light spirit from the oil was 
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Facilities had to be provided for the removal of 
ejected sand as shown in this picture of a 
periodical spouter in the Sabountchy fieid. 


not considered a disadvantage; in fact 
it was a danger and a nuisance, and it 
was burned as the best means of dis- 
posal. There was no market for gaso- 
line, demands being limited to lamp oil, 
fuel oil, and lubricants. 

A troublesome and annoying matter 
was the formations of emulsions—B.S. 
or oil dirt, as it was variously termed 
in oilfield parlance. Wells would 
occasionally yield a curdled mixture of 
oiland water which defied all then 
known methods of breaking down. 
Their formation, it was realized, was 
due to violent gas agitation of oil and 
water under critical conditions which 
promoted their formation, and the 
method adopted was to ascertain a rate 
of abstruction which would upset those 
conditions. Most of us realized that 
these refractory emulsions were formed 
in the well, but only years later did we 
appreciate how many factors were 
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A bailing well in the Russian oilfields in 1900. 
The tub and the flume can be seen in the 
derrick. 


involved in their formation. Hundreds 
of tons of oil would be thrown away 
daily in ignorance of any practical 
method of separation. 

Nor were mechanical difficulties the 
only troubles of engineers on the oil- 
fields, for home directors would come 
out imbued with ideas for increasing 
Outputs when prices were low and 
profits nil. One well-known and wide- 
awake, impulsive director who would 
listen to no objections, insisted upon 
longer and larger diameter bailers being 
used, in the prevailing belief that there 
was no limit to the amount of oil that 
could be abstracted from wells. In order 
to comply with orders the height of 
derricks was raised—at considerable 
expense. The consequences were as 
calamitous as anticipated, for the long 
bailers could not be trailed about with- 
out incurring damage in transit, and 
could only be hoisted into the derrick 
by making long slots in the derrick, 
which weakened the edifice, and arrang- 
ing for a number of men to guide it into 
a vertical position without buckling. 
Then the small clearance between casing 
and bailers checked the speed of de- 
scent, increased the friction of ascent, 
besides leading to a piston effect and 
suction that induced dangerous influxes 
of sand and sediment. A reversion to 
former practice followed his departure. 

Many innovations were made during 
my service in the Baku oilfields. Nobels 


built the first electric power station, and 
through the instrumentality of Colonel 
English, a distinguished R.E. officer, oil 
engines were introduced for bailing in 
place of steam engines, and air-lift was 
initiated. It was my task to make these 
initial experiments, as well as with deep 
well pumps. The steam plants then in 
use for drilling and bailing consisted of 
Lancashire or Cornish boilers working 
at 60 Ib pressure, in which Caspian Sea 
water was used, and salinity and scale 
formation was only kept within the 
limits of safety by frequently blowing off 
the boilers. Nevertheless, scale formed 
on flues to such an extent that frequent 
stoppages were needed for scaling; and 
priming was always a difficulty due to 
the concentration of salts in the water. 
Long-distance, poorly-insulated, over- 
head steam lines were a further source of 
power loss so that the eventual overall 
efficiency of steam power was absurdly 
low. 

The first oil engine sent out for bailing 
was a 70-h.p. Hornsby-Ackroyd crude 
oil engine with hot bulb ignition; then, 
I believe, the largest I.C. engine made. 
Although we had the services of one of 
Hornsby’s skilled representatives it was 
a source of considerable trouble until 
adjustments were made. However, it did 
function, and although it constituted 
a fire danger and needed careful 
isolation, it represented a _ distinct 
advance on the wasteful steam system. 

‘It also fell to my lot to instal the first 
air-lift in the Russian oilfields, and if not 
the first, it was certainly one of the 


earliest attempts to apply air-lift to oil | 


extraction. Various difficulties were 
foreseen, but it seemed to be the only 
method that would admit of use in small 
diameter wells where water and sand 
accumulations could not be removed in 
sufficient quantities to permit a free 
entry of oil. The first experiment was in 
a 6-inch diameter well. finished in a rich 
sand but yielding an_ insignificant 
production, although the static head 
was high. It proved an unbounded 
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success, and the oil output was at once 
increased several times. The outer pipes 
were carried to the base of the well and 
the air admission arranged at a depth 
which kept the- pressure within the 
limits of that of the compressor— 
500 Ib. Water was kept under control, 
suspended sand caused no trouble, and 
emulsions were not formed, while the 
discharge was, for the most part, con- 
tinuous although intermittent where 
the level was deeply depressed and the 
submergence of the air inlet fell. This 
success, and others which followed, led 
to hundreds of wells being so handled, 
many responding to the tune of hun- 
dreds per cent by 
this treatment. The 
indiscriminate em- 
ployment of the 
precess in unsuit- 
able wells led to its 
discredit in some 
quarters, but there 
was never any 
question about its 
value, properly 
used. As the level 
in some wells did 
not permit of the 
necessary submer- 
gence being given, 
a low-level, inter- 
mittent process 
was evolved by 
which air was automatically admitted 
at prescribed intervals. Plugging of the 
well by sand settlement during the 
periods of quiescence was prevented by 
suspending the whole column of tubing 
from a block, which enabled the tubing 
to be moved a few inches and the sand 
thereby loosened. This very simple 
procedure rarely failed. 

The early attempts to use rotary-flush 
drilling were a dismal failure, as might 
be suspected in a field where hundreds 
of wells were sunk in close proximity and 
millions of tons of sand had been re- 
moved. The circulating mud just ran 
into the sands and disturbed strata, with 


A fire in 


the result that neighbouring producing 
wells turned to mud and ceased to yield 
oil. So »ermeable were the sandy 
horizons that none of the customary 
measures to effect returns in permeable 
beds were applicable. 

Fire hazards were at that time con- 
siderable, and rarely did a week elapse 
without some conflagration, and rarely a 
month without a serious disaster. Wells 
were so closely spaced on plots of small 
area that transport of material over the 
ground was a matter of no small diffi- 
culty. Fires originated from various 
causes, such as smoking in unauthorized 
places, ignition of gas by sparks as a 


the Bibi-Eibat oilfield in 1903. 


result of abrasion, shorts in electrical 
fittings, electro-static effects set up by 
atmospheric agencies or friction, travel 
of gas to boiler houses, hot bearings or 
brakes, etc. All derricks were con- 
structed of timber and closely boarded 
to prevent oil being sprayed around, but 
they became soaked and blackened with 
oil and highly inflammable. Once 
ignited, flames travelled rapidly, and the 
closed-in derricks constituted perfect 
flues for draught..To make matters 
worse, the oil ran from the bailing tub 
along wooden flumes to wooden vats for 
settlement of oil and water before being 
pumped to reservoirs. Carried by winds 
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and the draught created by the derrick, 
detached burning timbers fell on other 
derricks around, where the sole protec- 
tion afforded was the use of steam jets 
which tended to disperse and extinguish 
any burning embers which lodged on the 
framework. Realizing the danger, we 
would hastily fling sand on the engines 
and machinery in all neighbouring 
derricks in danger, thereby preserving 
them from serious injury if the derricks 
were burnt down. In the course of a 
few minutes, dozens of derricks might be 
involved and scores of vats burning; so 
that our energies were mainly confined 
to restricting its extent, amidst an inferno 
of flame and smoke in which periodical 
gushes of oil from wells added further 
heat and danger that imperilled the lives 
of fire-fighters. 

During one such conflagration when 
several steel tanks full of oil were already 
ablaze and I had pumps at work pump- 
ing the oil away to distant tanks, 
officials, who suspected my actions, were 
only persuaded to depart when I led 
them to suppose that the pumps were 
pumping water to the hoses. They were 
firmly convinced that fire could be 
transmitted through pipelines. Ex- 
plosions of gas in empty tanks were, in 
fact, a greater menace than the full tanks 
in which the contents burnt slowly, for 
foam extinguishers were then unknown. 

The foregoing were not the only 
troubles that confronted engineers in 
the Baku oilfields, for foreigners were 
always regarded with a certain amount 
of suspicion in Russia, and a rather 
aggrieved and rebellious population led 
to a great deal of police interference 
and interrogation of suspected persons. 
Labour on the fields was made up of a 
heterogeneous collection of Russians, 
Armenians, Circassians, and Tartars, 
not very tolerant of each others’ habits 
and customs, or of Russian sovereignty, 
but all outbreaks of violence were 
mercilessly suppressed by Cossacks who, 
in return for many privileges, were ready 
at any time to obey orders to maintain 
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order. Their methods were not very 
humane but very effective, and, from 
what I saw, I fear that prisoners had a 
very unpleasant time on capture and in 
jail. Life was indeed cheap; bandits, 
thieves, highwaymen, murderers, and 
nihilists were active in the district, and 
few roads were safe after dark. Every 
apartment house had a guard who slept 
on the premises, and on all oil properties 
armed guards were stationed at night to 
protect workers from violence and plant 
from being stolen. My own Russian 
manager, to whom I was deeply at- 
tached, was murdered when on fur- 
lough for the sake of the miserably few 
roubles he carried. If materials were 
stolen they, or their counterpart, always 
turned up shortly afterwards, and we 
were not supposed to ask what happened 
behind the scenes before replacement 
was effected. It was known that behind 
the peaceful explanations and excuses 
in the office there was a sordid back- 
ground of violence; for struggles for 
such profitable privileges were known 
to exist. 

One night two pilferers were shot and 
killed by our watchman when found 
running away with some of our property 
and, when awakened and informed, I at 
once rang up the police and notified 
them of the lamentable occurrence. 
Anticipating unpleasant consequences | 
awaited with perturbation the arrival of 
a police inspector who, on being shown 
the corpses, just remarked that he 
recognized the culprits as old offenders 
and that it was a good night’s work. He 
then ordered the bodies to be sent to the 
station in a cart, and that was all we 
heard of the matter. 

Life was never dreary or uninteresting 
even if far from pleasant at times, for 
although food was plentiful and cheap, 
wine and vodka abundant and _in- 
expensive, a general neglect of sanitation 
and hygenic measures and the preva- 
lence of dust storms and soot from 
incomplete combustion of oil in stoves, 
led to unhealthy conditions. Flies were 
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a positive plague in the hot season, and 
the breathing of dust and soot, together 
with the eating of comestibles exposed to 
various kinds of pollution and handled 
by people who paid little heed to 
cleanliness, led to intestinal disorders 
and sickness from which few escaped 


Except for small quantities drawn from 
native wells, water for domestic and 
potable purposes was distilled from 
Caspian Sea water, conveyed to house- 


THE PRESIDENT-DESIGNATE 


THE Council of the 
Institute has nomin- 
ated Mr E. A. Evans 
M.I.Mech.E., 
F.inst.Pet.,. as 
President - Desig - 
nate for the Session 
1948-49. Mr E. A. 
Evans, who is chief 
chemist to the 
Wakefield Goup of 
companies, has 
been a member of 
the Institute for 
over 30 years. He 
first joined as an 
Associate Member 
in 1916; in 1921 he 
was elected to the 
Member Grade: 
in 1939 he was 
transferred to the Fellowship. 

Mr E. A. Evans was first elected to 
the Council of the Institute in 1933 and 
was made a vice-president in 1946. He 
is also chairman of the Standardiza- 
tion Committee, of which he has been a 
member almost from its inception in 
1921, has also served on many com- 
mittees of the Council, and was chair- 
man of the Lubrication Group formed 
in 1938. 

As a Member of the Institution of 
Automobile Engineers, of which he was 
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holders in cisterns and delivered in 
vessels which were rarely, if ever, 
cleansed. 

elected a_ vice- 


president immedi- 
ately prior to its 
merging with the 
Institution of 
Mechanical Engi- 
neers, Mr Evans 
has been particu- 
larly associated 
with the work of 
the Automobile 
Research Com- 
mittee of the I.A.E. 
He served on that 
Committee from 
1934, was chair- 
man of the Re- 
search Sub-Com- 
mittee, 1941-43, 
and of the main 
Committee, 1944— 
45. When that Committee was recon- 
stituted as the Motor Industry Research 
Association in 1946 he was elected its 
first chairman and still holds that 
position. 

For his paper on ‘*Extreme-Pressure 
Lubrication,” Mr Evans was awarded 
the Crompton Medal of the I.A.E. for 
the Session 1942-43. In the Journal of 
the Institute he has contributed a 
number of papers on lubricants and his 
book, Lubricating and Allied Oils, is a 
standard work. 
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COUNCIL COMMENTARY 


THE meeting of Council on October 8 
was well attended and, after the formal 
passing of the Minutes of the previous 
meeting, discussed in a lively manner 
several points arising from them. 

The question of equating income and 
expenditure came up for further dis- 
cussion, initiated this time by the Chair- 
man of the Finance Committee. His 
vigorous assurance that the matter had 
received and was receiving constant and 
earnest consideration by his committee 
was welcomed by the members, 

It was very evident that Council, as a 
whole, as well as the Finance Committee, 
were very much alive to the position and 
were anxious for positive action at the 
earliest moment, when the information 
now being collected was complete. 


Further items amounted in all to 
fifteen, covering such varied matters 
as Branches and Election Committee 
Reports, Data on Aviation Products, 
Library matters, the nominations for 
Presidency and Vice-presidencies, and 
resignation and the consequent changes, 
the Empire Mining and Metallurgical 
Congress, a proposed Oil Shale Con- 
ference, Research, Scholarships and a 
proposed Chinese Institute of Petroleum 
—truly a mixed bag. 

The Branches Committee expressed 
congratulations on an improved J.P. 
Review. The Honorary Associate Editor 
pointed out that no change in policy 
had occurred, but that the supply of 
material had improved. 

Stanlow Branch are to be con- 
gratulated on their achievement in so 
promptly formulating, presenting and 
receiving approval for their new rules 
in accordance with the revised by-laws. 

A first report was presented by the 
Aviation Products Data Committee and 
terms of reference were approved. Con- 
fidence was expressed in the wisdom of 
the personnel of this committee to 


guard against its becoming unwittingly 


a specification-making body, which was 
no part of the intention of Council when 
forming this ad hoc committee. 

Council dealt with mixed feelings 
with the resignation of Mr J. S. Jackson 
and replacements caused by his resig- 
nation. All wish him well and rejoice 
with him that he can enjoy a well-earned 
retirement in Cornwall, but realize the 
gap which will be caused by his absence 
from so much activity in Institute 
affairs. He was persuaded to retain his 
vice-presidency at least until the Annual 
General Meeting. 

Mr E. A. Evans was appointed to the 
Chair of the Standardization Com- 
mittee. Mr T. Dewhurst agreed to 
represent the Institute on the Empire 
Mining and Metallurgical Congress. 

A recommendation from Prof Garner 
that Mr D. Hammerton be awarded the 
Institute’s scholarship at Birmingham 
University was approved, after Mr E. A. 
Evans had signified the agreement of 
other members of the Awards Com- 
mittee. 


OIL SEARCH IN DOMINICA 

During nine years of activity in the 
Republic of Dominica, the Dominican 
Seaboard Oil Co., a subsidiary of 
Standard Oil Co. (N.J.), has conducted 
extensive geophysical and geological 
surveys and has drilled 15 wells at a 
cost of 84 million. No commercial pro- 
duction has been obtained and _ sus- 
pension of operations and dissolution of 
the company has been recommended. 

Geological and other information has 
been made available to the Government 
of the Republic through the University 
of San Domingo. A _ paleontological 
report is to be published by_ the 
American Association of Petroleum 
Geologists. 
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PETROLEUM FUELS AND AGRICULTURE 


By W. J. NOLAN, A.M.I.B.A.E. 


AGRICULTURAL workers have for many 
years wrestled with the complex problem 
of raising production of foodstuffs from 
the soil; by a sustained effort farmers 
have been able to fulfil the minimum 
requirements, but the recent turn of 
events has further increased the demand 
for food, and the agricultural industry 
has been given an enlarged target. The 
task of increasing present output by 
20 per cent by 1951-52 is a formidable 
one; nevertheless collaboration on a 
greater scale between farmers, scientists, 
and engineers can secure for Britain the 
increase required. It must of necessity 
involve increased demands on_ the 
petroleum industry. 

It may be of interest to examine 
briefly the development of power-farm- 
ing since the introduction of the first 
piece of machinery in 1897 at the Royal 
Manchester Show, when Messrs Ruston 
& Hornsby Ltd., Grantham, displayed 
an agricultural locomotive powered by 
an 18 b.h.p. Ackroyd (hot bulb) oil 
engine which would burn either a 
Russian or American grade of kerosine. 
The first spark ignition gasoline engine 
made its appearance five years later when 
the three-wheeled IVEL tractor was pro- 
duced by the inventor, Mr Dan Allbone, 
of Biggleswade, who made use of a twin- 
cylinder water-cooled horizontal engine 
rated at 14 b.h.p. Such a machine may 
be regarded as the forerunner of the 
present-day tractor. Many difficulties 
and prejudices had to be overcome, and 
World War I afforded the first real 
opportunity to expand and develop the 
internal combustion engine as a means 
of providing mobile power for the 
farmer. During that time a large 
number of similar machines were being 
produced on the Continent and in 
America. 

The progressive type of farmer 
quickly appreciated the value of having 
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tractors; steam power required too much 
labour as fuel and water requirements 
needed constant attention. In contrast, 
the tractor could be operated by one 
man without the fatigue which handi- 
capped the horse, and cultivation could 
be carried out more expeditiously when 
work had been delayed by adverse 
weather. Steadily the tractor “popula- 
tion”? increased, as did the output per 
man-hour. 

In spite of the decline in area of land 
under cultivation, some interesting facts 
relating to the agricultural developments 
of Great Britain were disclosed at the 
World Power Conference held in 
Vienna in 1938. 

In 1937 there were some 46,000 
machines in operation, and it was 
estimated that the consumption of 
tractor fuels increased from 20 million 
gallons in 1932 to 41 million gallons in 
1937; continued expansion of mechani- 
zation, accelerated during the war 
years, has raised the tractor population 
to 225,000 machines. 

In addition, special power-operated 
implements have been introduced as a 
means of assisting cultivation and 
harvest; when stationary power and 
transport is included, the fuel require- 
ments of to-day are reaching a figure 
approaching something like 300 million 
gallons per annum. The significance of 
such a figure serves to illustrate the 
importance the agricultural market has 
assumed since tractors were first intro- 
duced. 


THE VERSATILE TRACTOR 


The modern tractor has now become 
the “maid of all work” of the farm 
to-day. Originally its main function 
was to replace animal power and per- 
form the heavier tasks on the land. 
Now its principal tasks can be grouped 
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together under the following headings: 
tillage, harvesting, and transport; the 
last purpose employs the tractor for 
about 27 per cent of the year’s work on 
the farm. To illustrate the versatility of 
the tractor, machines are now equipped 
with hydraulic power, implements for 
cultivating the soil can be coupled direct, 
and “‘finger-tip’’ control enables the 
operator to make adjustments at will. 
Inter-row crop cultivation has been 
made possible by the introduction of 
mounted tool-bars either in front or at 
the rear of the tractor; in some instances 
tools can be mounted between the 
wheels. This form of work calls for 
considerable skill on the part of the 
operator, and at the same time intro- 
duces problems (to which reference is 
made later) peculiar to the type of 
engine which burns kerosine. 

Tractors are used extensively in the 
production of timber: power-operated 
winches of 10 to 12 ton loading capacity 
have been produced as well as saw 
benches. Trench digging attachments 
for land drainage, together with air 
compressors and pneumatic tools, are 
now available to the farmer for building 
or road-making. 

To complete this brief survey of the 
uses of the tractor, one must include 
dairy farming and the cultivation of 
grass-land. Power-operated mowers 
provide constant employment during 
spring and summer; the cutting and 
drying of grass provides valuable food 
for livestock, and large quantities of 
grass have been raised in connexion with 
the maintenance of land adjoining the 
runways of aerodromes. Finally, the 
application of insecticides, chemical 
compounds, and fertilizers by specially 
designed equipment are further illustra- 
tions of the employment of the tractor. 


TRACTOR FUELS 

The main off-take of fuel for the 
agricultural tractor has been kerosine. 
In civil engineering the C.J. engine has 


been found to be of advantage because | 


of its increased power. Prior to about 
1928, kerosine of illuminating quality 
was mainly used; as the demand on the 
part of the farmer for more power in- 
creased, the earlier type of spark ignition 
engine had to be modified. 

The most important modification 
introduced was one that had a direct 
bearing on fuel. The raising of the com- 
pression ratio meant that low octane 
kerosine (lamp oil) could no longer be 
used; under sustained conditions of full 
load detonation would be experienced 
if fuel of 20 octane or less were used 
with engines having a compression ratio 
of more than 4°5:1; the C.R. of earlier 
engines averaged 3-8:1. 

The introduction of higher com- 
pressions led to the marketing of a power 
keresine (vaporizing oil); the use of 
aromatic fuels with a minimum octane 
rating of SO materially assisted in 
consolidating the use of this kind of fuel. 
It has been computed that 90 per cent 
of modern tractors operate on kerosine. 

Kerosine (vaporizing oil) has distinct 
disadvantages when used as a fuel in the 
internal combustion engine, owing to 
its distillation characteristics; some form 
of heating has to be provided to convert 
a heavy hydrocarbon oil into vapour 
form in order to obtain complete com- 
bustion. The types of vaporizer used 
differ; some engine manufacturers rely 
on the carburetted mixture of fuel and 
air being sufficiently heated by directing 
it so that the mixture comes into direct 
contact with a “hot spot’ heated by 
baffling the exhaust gases. In contrast 
to this, another method is to heat 
separately a very rich mixture of fuel 
and air and pass it through a labyrinth 
also heated by exhaust gas. The mixture 
is then led in vapour form into a mixing 
chamber where a further supply of air is 
introduced to make the necessary cor- 
rection to enable complete combustion 
to take place. 

The permissible compression pressure 
in the cylinder of a tractor engine is 
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THEN AND NOW 


As Mr Nolan has said in his article in this issue, World War | afforded the first real opportunity 
to expand and develop the internal combustion engine as a means of providing mobile power for 


the farmer. 
Above is a 1917-vintage tractor which was produced for the food production department, while 
below is an 80-h.p. gyro-tiller in use just before the last war. 
Photos by Courtesy of Petroleum Information Bureau 
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restricted when a low octane fuel is used, 
and means of maintaining a sufficient 
amount of heat becomes important. 
Under full load conditions, the exhaust 
gas temperature is high, due to poor 
thermal efficiency, and this provides the 
required amount of heat. When, how- 
ever, the tractor is used for inter-row 
crop cultivation, coinciding with part- 
loading of the engine, a fall in tempera- 
ture occurs and materially affects com- 
bustion. Unless precautions are taken 
to avoid this critical condition, incom- 
plete combustion causes heavy dilution 
of the crankcase oil. Under light con- 
ditions it is usual to recommend that the 
air-flow through the radiator tubes of 
the cooling system be reduced either by 
raising a blind or by some form of 
improvization. 


The farmer requires plenty of power 
at low speed (2 to 24 m.p.h.); at the 
same time, with the increased use of the 
tractor for transporting implements, 
seeds, fertilizers, and stock, he finds 
flexibility is very essential. The kerosine 
engine has been successful in many ways 
in meeting these requirements; never- 
theless, the disadvantages of having to 
start or stop on gasoline suggests that 
the future may see the expansion in the 
use of the compression ignition engine, 
the gasoline engine, or both. 


The full track or crawler type machine 
fitted with the C.I. engine is principally 
employed on the larger farms of 500 acres 


or more where deep ploughing is 
carried on and the soil resistance 
approaches 14 p.s.i.; the additional 


power can then be used with advantage. 
The increase in d.b.h. (draw-bar horse- 
power) facilitates the use of bigger 
implements. 


The half-track machine, a _ recent 
development introduced into agriculture 
offers better adhesion than that obtained 
with the four-wheeled, rubber-tyred 
tractor, a factor which is essential under 
all conditions of operation, especially 


on hill farms. The track replaces the 
rear driving wheels and tests have shown 
that the principle also increases draw- 
bar pull. 


In agriculture, petroleum fuels are 
extensively used for the drying of 
harvested crops; the introduction of the 
combine harvester powered by a 30-h.p, 


gasoline engine has meant that cereals | 


can be gathered under somewhat ad- 
verse conditions. The gathered grain 
may have too high a moisture content 
to allow it to be stored even for a short 
time; the use of oil-fired grain driers 
affords yet another example of the use 
of petroleum fuel. 


Horticulture and ancillary require- 
ments in farming provide many uses for 
the small air-cooled gasoline engine. 
For intensive cultivation the  two- 
wheeled tractor, steered and controlled 
by a man walking behind, is now 
being used on a large and increasing 
scale; recently a well-known manu- 
facturer produced his ten thousandth 
machine. 


The foregoing is an attempt to illus- 
trate the close association which the 
petroleum industry has with agriculture 
and horticulture. The development of 
the use of the internal combustion engine 
will continue and the future will, no 
doubt, provide problems of equal 
interest to those that have been ex- 
perienced with machines of to-day. 
Certainly the uses to which this form of 
power can be applied to relieve farm 
workers of the many tedious and 
laborious tasks, are by no means ex- 
hausted. 


It is, therefore, of some interest to 
consider what effects further expansion 
of farm mechanization will have on the 
petroleum industry. It is certain that 
fuel requirements will call for an in- 
crease in production on a scale far 
larger than could at one time have been 
envisaged by those in close touch with 
agriculture. 


LEVER 


Swink 


SAND REEL 


ACK BRAKE 


| 
Uni 
‘ ope 
cus: 
pet! 


WHY THE “WALKING BEAM” AND THE 


“BULL WHEEL” 


By GEORGE SELL, F.Inst.Pet. 


Or the 4644 drilling rigs in use in the 
United States on January 1, 1947, there 
were 1693, or 36:5 per cent of the total, 
operating on the cable-tool or per- 
cussion method. In recent years the 


petroleum industry has tended to 
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become rotary-minded and these figures 
serve as a gentle reminder that the 
oldest method of making holes in the 
ground is still much used in the industry. 
It also helps to recall the sometimes 
curious nomenclature peculiar to cer- 
tain parts of the cable-tool rig and 
permits some conjectures as to the 
derivation of those terms. 

Briefly the functions of the above- 
ground part of any drilling rig, be it 
rotary or cable-tool, may be stated as 
the transmission of power from the 
prime mover to (a) the tools which bore 
the well and (4) the hoisting apparatus 
for raising and lowering tools, casing, 
and, in the cable-tool system, the bailer. 
The essential parts of the cable-tool rig 
are shown in Fig. 1, from which it may 
be seen that the centre for the distribu- 
tion of all power is the band wheel. This 
term is obviously drawn from the band, 
or belt, which connects to the engine. 

Let us first turn our attention to that 
part of the transmission train which 
actuates the drilling tools in the hole. 
On the shaft of the band-wheel is a 
crank to which the pitman is pinned 
when drilling is to be commenced. The 
pitman is in turn attached by a stirrup 
to the walking beam which, oscillating 
about the bearing on the top of the 
samson post, gives a_ reciprocating 
motion to the drilling line clamped into 
the temper screw and supporting the 
tools in the well. 

This group has interesting possibilities 
in the origin of some of the terms 
applied. Pitman, as a connecting-rod, 
appears to date back to about 1846 in 
the U.S.A. There is every probability 
that the walking beam has a direct 
descent from the early Chinese drilling 
tig seen in Fig. 2. Thus Neuburger and 
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Noalhat* say: “The Chinese boring 
tool . . . according to the translation of 
the ancient chronicles consisted of a 
horizontal balancing pole (walking 
beam) moving round an axis, and acting 
as a lever which was used to lift an angle 
iron, the bit, suspended by a rope from 
its extremity. At the other end, a work- 
man, by his own weight basculed this 
lever, then allowed it to resume the 
horizontal position, thus producing an 
alternate rise and fall movement.” 
Similarly, Uren? describing the Chinese 


Fig. 2. 


cable drilling system, says: ““The power 
used was manpower. The drilling tools 
were suspended from the end of a 
spring pole, the churning movement 
being given to the tools by the workmen 
running up a short incline and, jumping 
down one after another, on a small plat- 
form also attached to the spring pole.” 

There is also a possibility that ‘“walk- 
ing beam’ may be a mutilation of 
‘““working beam” by which name Cone 
and Johns? referred to the same piece of 
plant. However, this does not seem to 
be more than a possibility, as a modern 
dictionary|! considers ““working beam’”’ 
to be but a variant of walking beam. 


In a vertical engine a horizontal beam 
that transmits power to the crankshaft 
through the connecting rod. 

Although that part of the old Chinese 
rig over which the men walked was 
stationary, there seems little doubt that 
it was from this that the present name 
arose. 

The samson post is obviously so 
named because of the heavy weight 
which it carried and, when one says that 
the headache post is designed and located 


to prevent the walking beam crashing ' 


on to the driller’s 
head, there is no 
need to seek further 


named. One mean- 
ing of the 
temper is 


screw is to adjust 
the position of the 
tools as the hole 


deepens. 
The sequence em- 
ployed raising 


and lowering the 
tools in the hole is 
from a pulley on 
the band wheel via 
the bull rope to the bull wheel, and the 
bull which gives these names is very 
obviously the one seen in the Chinese 
rig in Fig. 2. The drilling line is spooled 
on the bull-wheel and passes over the 
crown pulley in the crown block to the 
rope socket on the string of tools, being 
clamped in the jaws of the temper screw 
at the appropriate point. 

The tools having broken the rock at 
the bottom of the hole, it is necessary 
to use the bailer (bail: to lade water) to 
remove the detritus and drilling water. 
The bailer—a length of pipe with a 
“flap” or ball valve at the bottom—is 
raised and lowered in the well by the 


* Neuburger, H., and Noalhat, H. Technology of Petroleum. 1901. 

+ Uren, L. C. A Textbook of Petroleum Production Engineering. 1924. 

t Cone, A.. and Johns, W. R. Petrolia: A Brief History of the Pennsylvania Petroleum Region. 1870. 
| The Practical Standard Dictionary of the English Language. Funk & Wagnalls Co. 1927 
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sand line which passes over the sand line 
pulley or sheave in the crown block back 
to the sand reel. The sand reel is situated 
close to the band wheel, and has a long 
shaft, which also carries a wheel witha 
smooth-faced rim, keyed to it. The sand 
reel shaft is mounted on two bearings, 
one of which can be moved through a 
considerable horizontal are by reason 
of its being mounted on a vertically 
swinging post called the swing lever, the 
other bearing—about which the shaft 
pivots—is mounted in the knuckle post. 

By such means the circumference of 
the smooth wheel or driver, can be 
brought in frictional contact with that 
of the band wheel, and thus rotated. 
Movement of the driver away from the 
band wheel brings it in contact with a 
solid wood block—the back brake, 
which arrests its rotation and serves to 
hold the bailer stationary in any desired 
position. The swing lever is connected 
by a rod to the reach lever which 
operates movement from the driller’s 
control position. 

A particular type of bailer is known 
as a sand pump and the prevalence of 
“sand” in connexion with the removal 
of cuttings from the well needs no com- 
ment, other than that, as sand is always 
hoped for by the driller, presumably he 
made the wish father to the thought. 

When it is desired to lower casing 
into the hole, the casing line, spooled 
on the calf wheel, the small son of the 
bull wheel, is the hoisting medium. In 
view of the large weights which are at 
times involved, the calf wheel is chain- 
driven from the band wheel shaft, and 
additional lifting power is given by the 
train of casing pulleys in the crown 
block and the travelling block. 

The crown block, so named because it 
is in the crown of the derrick, is sur- 
mounted by the gin pole. This gin is, of 
course, derived from the meaning “an 
apparatus for hoisting heavy weights” 
and has no relation to any spiritous 
liquor which might affect the stability of 
an operator working on the crown block. 
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The gin pole in fact is used as a support 
for pulleys in the crown block when 
attention is required. 

While the derrick is very obviously 
“a framework for hoisting heavy 
weights”’, it is of interest to record that 
its derivation is from one Derrick, a 
London hangman of the seventeenth 
century. 


“RESEARCH” 


This new publication which made its 
first appearance in October 1947, is 
edited by Dr P. Rosbaud and D. R. 
Rexworthy, under a scientific Advisory 
Board with Sir John Anderson as chair- 
man. In the first editorial, Sir John 
writes: #*Whatever may be the contri- 
bution of other factors to Britain’s 
economic recovery, there can be no 
doubt that nothing will help so much 
towards the creation and maintenance 
of a high standard of life as the fullest 
use and application of scientific dis- 
covery.” Research, Sir John says, “is 
not a journal of pure research. It will 
not specialize. . . . On the other hand it 
is not a mere organ of applied science.... 
The selection of matter to form the 
main features of the Journal will 
require a continuous review of develop- 
ments in all branches of science through- 
out the world.” 

Published by Butterworths Scientific 
Publications Ltd., 4-6, Bell Yard, 
London, W.C.2, price is 3s. 6d. per 
copy. (£2 5s. Od. annual subscription.) 


The National Supply Company has 
issued a new 16-page bulletin (No. 320) 
on its Ideal Power Slush Pump Type 
C-350. The bulletin gives complete pro- 
duct details, cutaway and “explosion” 
illustrations, performance chart, com- 
plete specifications and describes the 
pump’s general and special features. 
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PETROLEUM IN PARLIAMENT 


EMPLOYEES IN ROUMANIA 

Asked on October 27 whether he 
would make a statement on attempts by 
the Roumanian Government to enforce 
the dismissal by British oil companies of 
specified employees, the Under-Secre- 
tary of State for Foreign Affairs said 
that, following a protest in August last, 
Roumanian companies, including those 
wholly or partly British-owned, have had 
to dismiss members of their staff as part 
of a government plan for redistritribu- 
tion of manpower. The redistribution is 
still the subject of negotiations between 
the oil companies and the Government. 

Further asked whether the oil com- 
panies were still being asked to dismiss 
employees who were not members of 
the Communist Party, Mr Mayhew did 
not think that the particular dismissals 
were due to the reasons suggested. 


ZISTERSDORF OILFIELDS 

Questioned regarding the seizure by 
the Russian authorities of British drilling 
equipment in the Zistersdorf oilfields in 
Austria, the Under-Secretary of State 
for Foreign Affairs in a written reply 
(October 27), confirmed that a certain 
amount of such equipment had been 
removed. Numerous protests had been 
addressed to the Soviet authorities 
regarding their treatment of British 
interests in these oilfields, but without 
any satisfactory result. 


COAL-OIL CONVERSION 

The Minister of Fuel and Power was 
asked (October 30) for an assurance 
that all firms who had been permitted to 
convert their plant from coal to oil- 


firing would receive adequate supplies of 


oil fuel during the winter. Mr Gaitskell, 
in a written reply, said that arrange- 
ments had been made for adequate 
supplies of oil to such firms but, on 
account of the rapid increase in the 
rate of conversion, the Petroleum Board 
had had to advise certain firms whose 
conversions were due to take effect this 


winter to continue to use coal until oi! 
supplies could be guaranteed. 


OiL Gas Sussipy 


Replying to a question (October 30) 
as to whether he had made a decision 
regarding the subsidy paid to the gas 
industry for the use of oil in making gas, 
the Minister of Fuel and Power said that 
the subsidy would terminate on October 
31, and that undertakings were author- 
ized to recover from consumers any 
increases they may have to make as a 
result of the cessation of the subsidy. 


PETROL PURCHASES 


The Minister of Fuel and Power was 
asked on October 30 to what extent 
petrol was purchased from the Anglo- 
Iranian Oil Co. direct; whether pay- 
ment was made in sterling or dollars; 
why H.M. Government could not 
purchase their own products in a soft 
currency; and whether purchases made 
from the Iraq Petroleum Co. were on 
terms favourable to Britain, or to what 
extent did international arrangements 
prevent the free flow of petrol. 

Mr Gaitskell said that the only pur- 
chases made by the Government from 
the Anglo-Iranian Oil Co. were made 
by the Services, and were paid for in 
sterling. No petrol was purchased from 
the Iraq Petroleum Co. and he knew of 
no international arrangement prevent- 
ing the free flow of petrol. 


CARBON BLACK 


In view of the fact that lack of carbon 
black is creating a shortage, the Presi- 
dent of the Board of Trade was asked 
on November 4 whether he would make 
a full statement on the situation. 

The Parliamentary Secretary to the 
Board said that tyre production was not 


at present being affected by lack of 


carbon black. A mission to the U.S.A. 
in May succeeded in increasing ship- 
ments and consequently consumption 
by United Kingdom manufacturers in 
September was the highest yet recorded. 
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This was reflected in a record production 
of giant tyres in that month. Stocks of 
carbon black had been increasing. 
Estimated deliveries for the immediate 
future were not so good as in recent 
months, but steps were being taken to 
improve the position. 


J. S. JACKSON RETIRES 


Mr J. S. Jack- 
son, 
F.Inst.Pet., has, 
consequent upon 
his retirement from 
the petroleum in- 
dustry, will be re- 


signing vice- 
presidency of the 
Institute and has 


Courtesy Shell Photographic 
ibrary 


vacated the chair of 
its Standardization 
Committee. He has been a member of 
Council of the Institute since 1930, a vice- 
president since 1944, a member of the 
Standardization Committee for nearly 25 
years and its chairman since 1946. He 
was also chairman of the Bitumen Sub- 
committee and the first chairman of 
the Apparatus Sub-committee, and has 
served on various committees of Council. 
The Asphaltic Bitumen Group, in- 
augurated in 1938, was also under his 
chairmanship. 

At the last meeting of the Standardi- 
zation Committee, the new Chair- 
man, Mr E. A. Evans, M.I.Mech.E., 
F.Inst.Pet., said that the committee were 
desirous that Mr Jackson should know 
the affection which they had for him, and 
should have some souvenir of his long 
association with the petroleum industry. 
Therefore, on behalf of the Standardi- 
zation Committee and of the Scientific 
Instrument Manufacturers’ Association, 
he asked Mr Jackson to accept a token 
of their wishes for the best of luck, 
happiness, and comfort in many years 
of retirement. Mr J. E. C. Bailey, 


C.B.E. (President of S.I.M.A.), associ- 
ated himself with the remarks of the 
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Chairman, as also did Mr E. F. Camp- 
bell (Baird & Tatlock (London) Ltd.) 

The gift took the form of a gold- 
plated miniature Tar  Viscometer 
mounted on a balance pan as an ashtray. 

Thanking the Committee and the 
Association for their very charming 
souvenir, Mr Jackson said it would ever 
recall his connexion with the Institute 
and particularly his interest in bitumen 
and standardization. 


NEARLY 30 YEARS IN OIL 

Mr Jackson has been associated with 
the petroleum industry for nearly 30 
years, having joined the Shell’? Market- 
ing Co. Ltd. in 1919. Throughout the 
intervening period he has been with the 
same organization and mainly concerned 
with the development and control of 
products. At the time of his retirement 
on October 31 he was with the Sales 
Technical Advisory department of the 
“Shell” Petroleum Co. Ltd., in charge 
of the section dealing with bitumen 
and road-making materials, and with 
kerosine appliances. 

He has now taken up residence in 
Falmouth where, in view of his many 
activities in the metropolis, we are sure 
he will have no difficulty in finding new 
interests to fill his time. His fellow 
members of the Institute will join us in 
wishing him a happy retirement. 

TRANS-ARABIAN PIPELINE 

TERMINAL 


The Sidon Harbour area, 30 miles 
south of Beirut, has been selected by the 
Trans-Arabian Pipe Line Co. as the 
Mediterranean terminal of the pipeline 
from the Saudi Arabian concessions. 
Natural harbour facilities are available 
at Sidon, and constructional work will 
include dredging, erection of docks, 
wharves, and other facilities. 

Current production from Saudi 
Arabia is at the rate of about 263,000 
barrels a day, and the pipeline, which is 
scheduled for completion late in 1949, 
will be of 30- and 31-inch diameter. 
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FORTHCOMING MEETINGS 


INSTITUTE MEETINGS 


Examination of Used Engine Lubricating 
Oils. K. Hilfreich, J. C. McNicol, and 
L. Rosenfeld. At 26 Portland Place, 
London, W.1., 5 p.m., December 10. 


Structure and Properties of Ethylene Poly- 
mers. R. B. Richards. At 26 Portland 
Place, London, W.1., 5 p.m., January 14. 


Aerial Photography and Exploration for Oil. 
Dr Ir. N.J.M. Taverne. At 26 Portland 
Place, London, W.1, 5 p.m., February 11. 


NORTHERN BRANCH 


Engineers’ Club, Manchester, 6 p.m.. 
December 8. 


SCOTTISH BRANCH 


Lubricants and Lubrication. E. A. Evans. 
North British Hotel, Edinburgh, 7.30 p.m.., 
December 12. 

Three Decades of Petroleum Refining—A 
Retrospect. A. E. Dunstan. North, 
British Hotel, Edinburgh, 7.30 p.m., 


February 27. 


STANLOW BRANCH 


Oilfield Development. J. B. Kay. Novem- 
ber 19. 


Examination of Used Engine Lubricating 
Oils. K. Hilfreich, J. C. McNicol, and 
L. Rosenfeld. December 16. 


MEETINGS OF OTHER SOCIETIES 


Mechanism of Oxidation. Dr W. A. Waters. 
The Chemical Society, at the University, 
Edgbaston, Birmingham, 4.30 p.m., 
December 8. 


Newer Developments in Carbon Black. J. 
Parkinson. Institution of the Rubber 
Industry, at James Watt Memorial 
Institute, Birmingham, 7.15 p.m., Decem- 
ber 8. 

The Burning of Boiler Fuels in Diesel 
Engines. J. Lamb. The Institute of 
Marine Engineers, London, 5 p.m., 
December 9 (paper), December 10 
(discussion). 


Some Observations on Oil Deterioration in 
Transformers and Switchgear. H. Hur- 
worth. An Electrical Resistance for 
Insulating Oils. J. S. Forrest, Institution 
of Electrical Engineers, London, 5 p.m., 
December 10. 


Oil Firing Practice. S. W. Bertinshaw. 
Institute of Fuel, at Engineers’ Club, 
Manchester, 2 p.m., December 10. 


Some Newer Fields in Combustion. Dr 
D. T. A. Townend. Institute of Fuel, at 
the University, Leeds, 2.30 p.m., Decem- 
ber 17. 


Annual Heavy Oil Engine Working Costs 
Report, 1945-46. Diesel Engine Users’ 
Association, at Caxton Hall, London, 
2.30 p.m., December 18. 


The Brittle Properties of Tar and Bitumen. 
P. J. Rigden. Society of Chemical In- 
dustry (Road & Building Materials 
Group) and Rheologists Club, at Gas 
Industry House, London, S.W.1, 6 p.m., 
December 18. 


Oil Refining. Institute of Fuel, at Institu- 
tion of Engineers & Shipbuilders, Glas- 
gow, 6 p.m., December 26. 


Detergency. B. Edgington, Institution of 
Chemical Engineers, at Geological 
Society, London, 5.30 p.m., January 13. 


Abrasion, Erosion, and Corrosion. C. H. 
Desch, Chemical Engineering Group, at 
Geological Society, London, 5.30 p.m. 
January 20. 


Acetylene and Acetylenic Compounds in 
Organic Synthesis. Dr E. R. H. Jones. 
The Chemical Society (Tilden Lecture), 
London, 7.30 p.m., January 22. 


Recent Progress in the making of Precision 
Instruments. A.J. Philpot. Royal Society 
of Arts, London, 2.30 p.m., January 28. 


Stereochemical Regularities in Catalytic 
Reactions. Dr P. Linstead. The 
Chemical Society, at the University, 
Sheffield, 5.30 p.m., January 29. 


Reactions of the Ethylene Bond. Prof D. H. 
Hey. The Chemical Society, at Univer 
sity College of North Wales, Bangor, 
5.30 p.m., January 29. 


Some Recent Advances in the Theory of 
Polymerization. Prof D. H. Hey. The 
Chemical Society, at University College 
of Wales, Aberystwyth, 5 p.m., January 
30. 


Recent Developments in the Application 
of Infra-red Spectroscopy to Chemical 
Problems. Dr G. B. 8. M. Sutherland. 
The Chemical Society, at the University, 
Edgbaston, Birmingham, 4.30 p.m., 
January 30. 
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OIL SHALE EXPLORATION FOR THE 
PRODUCTION OF OIL 


By MAJOR W. H. CADMAN, M.B.E., B.Sc., F.R.I-C., M.I.Chem.E.., 
F.Inst.Pet.* 


INTRODUCTION 


NEVER before in the history of the world 
has so much attention been focused on 
the future resources of fuel and power. 

The unprecedented and ever-expand- 
ing demand for coal and petroleum pro- 
ducts of all kinds, and the rapidly 
increasing yearly consumption of each 
of these fuels, has taxed the sources of 
supply to the utmost. As a result, the 
supply has become out of balance with 
the demand, and unwelcome restrictions 
have had to be imposed on their use 
nearly everywhere. 

It is not surprising, therefore, that 
other possible sources of fuel and power, 
such as natural gas, synthetic oils, shale 
oils, and atomic energy are being 
seriously considered at the present time, 
primarily with a view to easing the strain 
which has been put on the world’s 
supplies of coal and oil; and later with 
a view to their use as possible substitutes 
when the limited resources of these fuels 
become exhausted. 

As regards coal, Charles Augustus 
Carlow (managing director, Fife Coal 
Co. Ltd.), in a paper to the American 
Institute of Mining and Metallurgical 
Engineers, in March this year, called 
attention to the geographical isolation 
of much of the world’s coal reserves and 
their inaccessibility to the world markets. 
Whilst admitting that no one can predict 
what the future may hold in regard to 
such an amazing substance as coal, 
Carlow sounded a note of warning in 
the conclusion reached by him after 
making a survey of the world coal 
reserves, when he said that “instead 
of being stupendously large these re- 
serves will be found to be perilously 
small, calling for the greatest possible 


conservation alike by mining engineers 
and consumers”. 

He also said that sweeping reductions 
are now inevitable in the estimate of 
7,372,461 million tons given at the 
Twelfth International Geological Con- 
gress in 1913, as a result of intense world 
progress in every sphere of activity after 
the lapse of 34 years. The time has come 
for a new appraisement of coal reserves 
on a_ standardized quantitative and 
qualitative basis, with particular refer- 
ence to the reserves which can be made 
available economically to meet the 
industrial competition of other sources 
of heat and power. 

Referring to the need for revision of 
the minimum workable thickness and 
the maximum depth of mining coal, he 
pointed out that 33 per cent of European 
reserves of coal are located 4000 ft 
below the earth’s surface. 

As regards oil, Sir William Fraser 
(chairman, Anglo-Iranian Oil Co. Ltd.), 
in his address to the same Conference, 
referred to the extreme disparity which 
exists in most parts of the world be- 
tween national oil assets and domestic 
oil needs. He gave this as the reason 
why the petroleum industry has de- 
veloped as an international industry. 
On the other hand the coal trade has 
developed mainly as a national rather 
than an international industry, because 
the coal reserves in the world are so 
widespread that only few nations are 
completely without indigenous supplies. 

After stating that the world’s con- 
sumption of petroleum doubled every 
ten years from 1880 to 1930, and that 
the next doubling took fifteen years 
from 1930 to 1945, the effect of years 
of depression, civil rationing, and war, 
Sir William Fraser said that he was far 


* Anglo-Iranian Oil Co. Ltd. 
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from taking a pessimistic view as to the 
character of the world’s aggregate stock 
of petroleum, and referred to the giant 
oilfields in the Middle East. He con- 
cluded by saying: 

**When in the fullness of time, even this 
begins to approach exhaustion, it may 
well happen that more elemental and less 
exhaustible sources of power will have 
been brought under effective control, and 
the oil age, as we know it, be near its 
allotted end. The future may bring some 
great surprises. Atomic energy will 
eventually become an alternative source 
of power. In the meantime and to safe- 
guard the uncertain future the great 
international oil industry has the task of 
making the oil resources of the world 
available in so far as is possible to those 
who need them. 

Although no estimate of the world’s 
total crude oil reserves is possible, and 
any attempt to estimate the total amount 
of oil which may ultimately be recovered 
is meaningless, startling headlines appear 
in the Press from time to time stating 
that the world’s oil reserves are only 
sufficient for ten or fifteen years. These 
headlines really refer to the proved 
reserves of any particular country, or 
the quantity of oil known to be available 
by present methods and under existing 
conditions. Whilst the proved reserves 
can be reliably estimated at any parti- 
cular time, such estimates need con- 
stant revision. It is, therefore, quite 
impossible to produce any reliable 
estimate of the amount of crude oil 
remaining in the oil-bearing strata, and 
it is well known that there are big oil 
reserves so far untapped. 

Crude oil will undoubtedly be ex- 
hausted before coal, but, whilst there is 
no cause for any immediate alarm, the 
fact remains that both the coal and oil- 
fields of the world will ultimately be 
exhausted, or the cost of production will 
become prohibitive. 

It is probable that the production of 
synthetic motor spirit from natural gas 
by the fluid catalyst modification of the 


Fischer-Tropsch process, already stated 


to be cheaper than its production from | 


crude petroleum in the U.S.A., will pro- 
vide the first large-scale substitute for 
natural petroleum; to be followed later 
by its production from coal when that 
also becomes an economic proposition. 
As, however, these raw materials in their 
turn are also doomed to inevitable 
exhaustion, attention will have to be 
directed to the large potential reserves 
of the world’s oil shale deposits, the 
exploitation and utilization of which 
have, with few exceptions, so far 
received comparatively little commercial 
development. 

Although the known deposits of oil 
shale are numerous, comparatively few 
seams are economically workable at 
present. Either their yield of oil is too 
low or the costs of mining, retorting, and 
refining are too high. 

Processes for the recovery of shale oil 
were intensively investigated during the 
last war in countries possessing indi- 
genous oil shale deposits, but which 
were normally dependent on imported 
petroleum for all or most of their oil 
supplies. Some of these processes, 
including the distillation of shale in situ, 
which will be referred to later, were 
developed to the production stage, and 
a considerable quantity of shale oil was 
thereby recovered. Post-war informa- 
tion on these processes, however, 
proves that the wartime production 
costs of the recovered shale oil were so 
high that the oils obtainable to-day, by 
the processes as then operated, could 
not possibly compete with similar im- 
ported petroleum products. The relative 
economic position, however, will be 
markedly altered in the course of time 
by the inevitable falling off in petroleum 
supplies. 

At the present time, far more attention 
is being paid to the study of shale oil 
production in America than in any other 
part of the world. The reason for the 
comparatively small attention hitherto 
paid to American shale can be attributed 
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to the plentiful supply of petroleum in 
that country. The United States is the 
greatest producer and the greatest con- 
sumer of oil in the world, and the con- 
sumption is continually increasing. It 
has been a debatable question as to how 
long her resources can stand up to the 
heavy annual demands made on them; 
but it is now generally realized that with 
the ever-increasing rate of consumption, 
the time is not far distant when it may 
be necessary to augment the supply of 
motor fuel and lubricating oils in the 
United States from her natural resources 
by other potential sources of supply, 
including the oils obtainable from her 
indigenous oil shales. 


OIL SHALE AND ATOMIC 
ENERGY 


Joself Eklund, of the Geological 
Survey of Sweden, in a recent note on 
uranium* calls attention to the dis- 
covery of uranium shale, and mentions 
that shales of similar origin are already 
known in the U.S.A., U.S.S.R., Norway, 
Denmark, Czechoslovakia; Germany, 
Belgium and France, and that it is 
possible that they can be found in 
practically all countries. If atomic 
energy is to play an important part in 
the world’s peacetime production of 
power, as many scientists believe, there 
must obviously be sufficient raw material 
available from which it can be produced 
at a reasonable price. Eklund says that 
in Sweden alone the already mined 
deposits, with 0-1 to | per cent uranium 
content, are estimated to contain 
50,000 tons of uranium. All the deposits 
have previously been mined for radium, 
and the quantity of uranium in shale of 
0-2 per cent uranium content, amounts 
to one million tons. The deposits in the 
U.S.A. and Soviet Russia are the same 
size. If it is possible to utilize uranium 
shale of poorer quality, the potential 
supplies increase rapidly. 


* Skandinaviska Banken Aktiebolag Quarterly Review. 1947, 28 (1), 5-9. 
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He adds that it is probable that a very 
large part of the shale uranium can be 
extracted at a price of 200 kroner per 
kilo, which has no special importance 
for atomic energy’s competitive power 
against other sources of energy. Shale 
uranium, he says, is therefore an almost 
inexhaustible source of the raw material 
for atomic energy, so that it can be made 
equal to coal, and in many cases even 
surpass it, as a source of energy. 

He concludes by saying: “Jn a time 
of great need atomic energy, which has 
already made history, is being developed 
by a research unparalleled in history. 
It will be found that nearly every country 
has played a part in its origin and 
development, and Sweden's particular 
contribution may be to develop this 
source of raw material for atomic energy, 
i.e. the oil shale deposits.” 


MINING AND RETORTING OF 
OIL SHALES AND REFINING OF 
SHALE OILS 


The technique of mining shale in 
different countries and of refining shale 
oil to obtain marketable products, is 
outside the scope of this paper. Shale 
mining is closely analogous to coal 
mining, and shale oil refining to 
petroleum refining. 

As regards the retorting of oil shales, 
briefly this process consists in heating 
the shale, previously broken into small 
Pieces, in specially constructed retorts, 
when it yields oil vapours and com- 
bustible gases, together with steam, and 
ammonia depending upon the nitrogen 
content of the shale. From the vapours, 
crude shale oil is easily condensed and 
the ammonia, if any, recovered in the 
ammoniacal water. By means of oil 
absorption or activated carbon, the light 
motor spirit fraction carried over with 
the uncondensed gases can be re- 
covered. 

At the temperature reached in the 
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retort, the large complex kerogen* mole- 
cules are decomposed, probably first in- 
to bitumen, which is then cracked into 
smaller and simpler molecules of gaseous 
liquid and solid hydrocarbons, which 
resemble petroleum oil in many respects. 

At the end of the distilling operation, 
the nitrogen content of the shale is 
recovered in the ammoniacal water, and 
there remains behind in the retort only 
the spent shale, or the mineral matter 
and fixed carbon. 

The spent shale or ash varies from 
32 to more than 80 per cent by weight. 


THE OIL SHALE DEPOSITS OF 
THE WORLD 


The author of this article has recently 
made a survey of oil shale deposits of 
the various countries, including Great 
Britain, France, Estonia, Sweden, Spain 
and Portugal, Italy, Czechoslovakia, 
U.S.S.R., Turkey, Bulgaria, Germany, 
Japan, Australia, New Zealand, 
Canada, South Africa, India and 
Burma, Brazil, and the United States 
of America. 

It was found that oil shale is widely 
distributed in these twenty-one countries 
and represents a potential source of fuel 
and power of considerable magnitude. 
It is, in fact, one of the few naturally 
occurring sources of oil which has so far, 
with one or two notable exceptions, 
hardly teen exploited at all for oil 
production. 

The value of shale oil as a means 
of contributing to the ever-increasing 
world demands for liquid fuels is 
gradually becoming a subject of inter- 
national importance, because the world’s 
limited supplies of coal, oil, and natural 
gas are inevitably shrinking fast. The 
survey clearly indicated the urgent need 
for a more systematic study of the 
world’s oil shales by geologists, and also 
by chemists and petroleum technolo- 
gists, so that they can be utilized to the 
best advantage. 


In an attempt to assess the world’s 
aggregate stock of oil shale from the 
data at present available, it was found 
that considerably more than one 
million million tons of workable oil 
shale reserves have already been proved. 
As no figures are included in this 
estimate for several countries in which 
oil shale deposits have been located, but 
in which the reserves have not yet been 
assessed, this quantity obviously repre- 
sents only a fraction of the total shale 
which will ultimately be found to be 
available for the production of shale oil. 

In this article, reference can only be 
made to a few countries which may be 
of general interest. 


GREAT BRITAIN 


Although oil shale deposits have been 
found in many parts of the British Isles. 
it is only in the shale fields in the 
Lothians of Scotland, where deposits 
have been mined for the production of 
shale oil since 1851, that a shale oil 
industry has been established. This 
industry was founded by a Glasgow 
chemist, Dr James Young, who took 
out his first patent for the extraction of 
oil from coal eight years before Drake 
sank the first oil well in Pennsylvania. 

In Scotland, the workable seams vary 
from 4 to 12 feet in thickness, and the 
yeilds of crude oil from 16 to 40 gallons 
aton. The oil contains about 2 per cent 
by weight of sulphur. For a long time 
only shale yielding 25 gallons or more 
per ton was fed to the retorts, but now 
shale averaging 22 gallons (16 to 30) a 
ton is in use. On treatment this crude 
oil yields motor spirit, kerosine, gas oil, 
diesel oil, light lubricating oil, paraffin 
wax, fuel oil, and coke. It is particularly 
suitable for diesel oil, the yield being as 
high as 50 per cent by volume. 

The ammonia is converted into 
ammonium sulphate, amounting to 
about 30 Ib per ton of shale. The gas, 
from which scrubber naphtha is first 


* “Kerogen” meaning “producer of wax’’, is a convenient name for the organic matter in shale which 


produces oil when deposits containing it are heated. 
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removed, is slightly more than sufficient 
to satisfy the heat requirements of the 
retorting Operations. 

In 1945, 1,398,202 tons of oil shale 
were produced in Scotland yielding 
30:5 million gallons of crude oil and 
crude naphtha, the average yield being 
21-8 gallons per ton. 

Satisfactory bricks are now made 
from spent shale by mixing it with lime, 
moulding, and subjecting to steam in 
autoclaves at 150 to 160 p.s.i. pressure. 


FRANCE 


The French bituminous shale industry 
is more than 100 years old. The richest 
deposits occur in Central France, 
yielding about 17 gallons per ton of oil. 

At Autun, Pumpherston retorts, with 
acapacity of 840 tons of shale per day, 
are being replaced by a new type, and at 
St. Hilaire ““G.P.” retorts have recently 
been installed with a throughput of 
1000 tons of shale per day. 

Very extensive low-grade oil-bearing 
deposits have been located in the south 
and east, where attempts are now being 
made to find the most efficient distilla- 
tion process to enable them to be re- 
torted economically on a large scale. 


ESTONIA 


In north-east Estonia an oil-bearing 
shale known as “Kukersite’’ was dis- 
covered about 150 years ago. The dry, 
rich shale can be ignited easily with a 
match, and it was first exploited as a 
fuel when used as a substitute for coal. 
The production of oil from this material 
dates from 1919, after the First World 
War, but for some time about one-third 
of the total shale mined was used for fuel 
on the railways and in stationary and 
power plants. 

On retorting, Estonian shale yields 
from 48 to 86 gallons of oil per ton. 

During their two years of occupation 
before the German invasion of Estonia 
in 1941, the Russians planned to in- 
crease the production of shale oil by 
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five times in five years. With the 
German occupation of Estonia from 
1941 to 1944, a target of 1,653,000 tons 
of oil per year was set as the shale oil 
production figure from the Estonian 
deposits. The construction of new shale 
oil plants to obtain this increased pro- 
duction was almost completed when the 
Russians again overran Estonia in 
September, 1944. 

It is stated that three new shale oil 
refineries are now under construction 
which are to be connected to Leningrad 
by pipeline in order to supply that city 
with gas. 

In addition to the primary products of 
shale oil and gas, the U.S.S.R. also 
plans to develop the Estonian shale oil 
industry by 1948 in such a way as to 
give raw materials for the production 
of chemicals, plastics, and sulphur. 


SWEDEN 


Sweden has extensive deposits of oil 
shale, the Narke deposits, yielding about 
12 gallons per ton. 

Large reserves of alum shales occur 
in south-east Skane and other parts of 
Sweden, yielding about 2 per cent by 
weight of oil only, which is too low for 
the economic production of oil by dis- 
tillation. This shale, however, is rich in 
vanadium and aluminium, so that the 
extraction of these metals by chemical 
methods, with oil as a by-product, may 
render them economically workable. 
They are at present extensively used for 
their fuel value in lime burning and for 
making insulating building bricks, etc. 

At the present time no less than four 
different processes are in operation in 
Sweden for the production of oil from 
shale on a commercial scale. 

The rich Narke deposits at Kvarntorp 
occur too deep to be minded cheaply 
in open cuts, as elsewhere in Sweden, so 
that the mining costs are higher. 

In order to overcome this Dr Fredrik 
Ljungstr6m invented a new process for 
the extraction of the shale oil without 
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incurring any mining costs. This in- 
volves the electrical heating of shale 
underground in situ from bore holes 
and, for this process to be economic, 
needs a cheap source of electricity 
available. 


U.S.S.R. 


The principal oil shale deposits in the 
U.S.S.R. lie along the Volga. 

Samples of Russian bituminous shales 
from the Manturov deposit in the Gorki 
area gave 12-9 per cent of crude shale 
oil, whilst the Romanov shale yielded 
14-1 per cent of crude shale oil when 
tested in 1946. The yield of finished 
re-run gasoline obtained from a typical 
U.S.S.R. shale by a special “thermal 
solvent extraction” process was 15-5 per 
cent. The method consists of heating 
the shale to about 400°C at 30 atm 
pressure, using a solvent such as anthra- 
cene oil, petroleum diesel oil or fuel oil, 
various shale oils or hydrogenated shale 
oils, converting, it is claimed, up to 
95 per cent of the shale organic matter 
into liquid fuel. 

Under these conditions it is considered 
that catalytic cracking may occur; the 
alumino-silicates in the shale acting as 
the catalyst. The best solvent reported 
is a fraction of shale oil with B.P. 
220° to 370°C. 

When the Russians occupied Estonia 
during the Second World War, the 
Germans had just completed their 
greatly enlarged shale oil installations 
to treat local shale. Under the Russian 
occupation these plants are doubtless 
now in full operation, although it is 
quite possible that the best of them have 
already been removed to the U.S.S.R. 


GERMANY 


Large deposits of low-grade oil shale 
have been located in Germany, parti- 
cularly in Wiirttemberg, yielding about 
11 gallons of oil per ton. These deposits 
have an overburden of impervious clay, 


which is said to be absolutely necessary 
for the distillation of the shale in situ, 

Before the end of the last war the 
Germans were forced to develop with 
all possible speed their own low-grade 
oil shale deposits, and for this purpose 
developed some novel processes for 
treating oil shale. The most remarkable 
of these was the distillation of the shale 
in situ. By this process the underground 
pyrolysis of shale in Germany is effected 
by internal combustion methods, which 
are quite distinct from the earlier 
Ljungstr6m or Swedish underground 
methods of distillation by electric 
heating. The German technique is 
based on the Russian underground 
process for the gasification of coal in 
situ. 

At Wiirttemberg, the oil is recovered 
by heating the shale in a number of 
parallel underground chambers, each 


200 ft long by 6 ft 6 in wide by | 
- 7 ft 3 in high, which are first prepared 


by ordinary mining methods. The roofs 


and sides are then blasted to a depth of | 


5 ft, thus forming a chamber of loose 
shale containing approximately 1800 
tons. One end of the chamber is bricked 
up and a suction pipe inserted and con- 
nected to a suction main. The shale at 
the other end is set on fire, and this end 
also is bricked up; but through the 
stopping, an inlet air pipe is placed to 
control the rate of combustion. 

As the shale becomes heated in the 
chambers, the distillation products are 
drawn off by the suction fan. About 
80 per cent of the heavy shale oil 
condenses in the outlet pipes from the 
chambers and in the 24-in main, from 
which it is drained for collecting. The 
remainder of the oil (20 per cent), is 
condensed above ground in a standard 
condensing system. So far no attempt 
has been made to strip the light hydro- 
carbons from the uncondensed gases, 
which are blown to the atmosphere. 


The volume of gas produced by a ton of 


shale is about 20,000 cu. ft., containing 
from | to 2 gallons of motor spirit per 
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The time taken to distil six 
chambers in parallel is from 16 to 20 
days. 

So far the yield of oil obtained is very 
low, averaging only 800 gallons from 
220 tons of shale distilled per day in this 


ton. 


way. This is equivalent to 1-5 per cent 
by weight of the shale treated, or only 
33 per cent of the Fischer assay. 

More experimental and development 
work needs to be done on this interest- 
ing process before it can be considered 
to be a commercial success. For the 
distillation of large deposits of low- 
grade shale in situ, this process has 
definite possibilities. 


JAPAN 


No oil shale appears to have been 
found so far in Japan, but the Japanese 
exploited the extensive Fushun deposits 
in Manchuria, which came within their 
sphere of influence. 

This shale is of poor quality, but it 
has been found possible .to use it 
commercially for oil production, be- 
cause it has to be removed to get at the 
valuable coal deposits which lie under- 
neath, 

The American Technical Investiga- 
tion Teams, which visited Japan after 
the war, found that the output of shale 
oil at Fushun, up to 1944, was greater 
than the combined output of all the 
Japanese synthetic oil plants producing 
oil from coal, and that more than half 
this synthetic oil was produced in 
Manchuria. 

The two large shale oil plants belong- 
ing to the South Manchurian Railway 
were found to have aimed at a target of 
850,000 tons of shale oil per annum by 
1948, 

Before 1935 all the crude shale oil was 
distilled to yield about 75 per cent of 
high flash point navy fuel and some 
motor spirit; but after that date, part of 
the oil was treated in a Dubbs cracking 
plant. 
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AUSTRALIA 


Australia contains rich deposits of 
torbanite, yielding up to 100 gallons of 
oil per ton, and the estimated pro- 
duction from this material for 1947 is 
about 10 million gallons of motor fuel. 


CANADA 


Each of the Canadian provinces con- 
tains deposits of oil shale. The most 
important occur in New Brunswick, 
where the shale oil yields average about 
46 gallons per ton; but some of the 
largest deposits of oil shale in Canada 
are of poor quality, and have not yet 
been retorted commercially. 


SOUTH AFRICA 


Extensive torbanite deposits occur in 
South Africa, where yields of up to 
106 gallons of oil per ton have been 
reported. 


UNITED STATES OF AMERICA 


The richest American oil shale 
deposits are found in the Rocky Moun- 
tain regions. Although the Bureau of 
Mines investigated many different pro- 
cesses for extracting oil from shale as 
early as 1926, there was no inducement 
for private enterprise, or for the State, 
to launch a shale oil industry and market 
substitutes for petroleum, whilst the 
cost of producing shale oil could show 
no reasonable profit. 

With the passing of the Synthetic 
Liquid Fuels Act by Congress in 1945, 
further interest was taken in the exploi- 
tation and possible commercial utiliza- - 
tion of these shales, and the Bureau 
of Mines again started intensive research 
to find the test method of refining shale. 
For this purpose a demonstration plant 
of 200 barrels of crude oil per day was 
installed at Rifle, Colo., in the heart of 
the Rocky Mount.in oil shale beds, 
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This plant was put on stream with 
elaborate dedication ceremonies on May 
17, 1947. 

In his opening address Mr O. L. 
Chapman, Under-Secretary of the In- 
terior, stated that, whilst the output 
from this plant is negligible and the 
present shale oil is not economically 
competitive with crude oil, the experi- 
ments were intended to show the way to 
lower the cost of production so that the 
nation’s tremendous shale reserves can 
be utilized when they are needed. 

In conclusion the author desires to 
thank F. P. Walton, technical inform- 
ation officer, for assistance in the prepara- 
tion of this paper, and the chairman of 
the Anglo-Iranian Oil Co. Ltd., Sir 
William Fraser, for permission § to 
publish it. 


SCOTTISH BRANCH DISCUSS 
INSTRUMENTATION 


THe first meeting of the 1947-48 
session of the Scottish Branch of the 
Institute was jointly held with the 
Scottish Section of the Society of In- 
strument Technology on October 3. 
The Chair was taken by Mr R. Crichton, 
and Mr E. B. Power (**Shell”” Refining 
& Marketing Co. Ltd.) delivered a 
paper on “Instrumentation in Plant 
Control”. 

He said that the object of instrumen- 
tation of process plant has gradually 
changed with the development both of 
process design and of instrument design. 
In the early days of oil refining instru- 
ments of the recording type were 
introduced for the purpose of checking 
plant operation with a view to improv- 
ing products and yields. With the intro- 
duction of automatic control instru- 
ments, a great deal of time and money 
was spent on research and development 
work by instrument manufacturers, 
especially in the U.S.A., before a really 


reliable and stable control system was 


found; but, with its advent, new prospects | 


were opened up to process plant design 
engineers. 

In dealing with the application of 
instrumentation to process plant, the 
guiding principle, as with so many 
things, is simplicity, and it is necessary 
to go over the design time and time again 
to see if the effects required can be 
achieved more simply than at first 
thought. Such an analysis will often 
result in the elimination of a control 
which at first seemed so essential. 

There are usually two ways of effecting 
the control of a process, but there is 
usually only one way of obtaining the 
maximum yield from the process of a 
product of the required specification. 
For such reasons it is essential that the 
instrument engineer responsible for the 
design of the instrumentation should 
have had practical process plant control 
experience, and assuming the organi- 
zation is large enough to provide for 
specialization, it pays handsomely to 
arrange for an experienced engineer to 
be available for collaboration in the 
design of new process plant. 

In the measurement of physical con- 
ditions a high degree of accuracy in an 
absolute sense is seldom required, and 
even the degree of relative accuracy 
required is not usually of a high order. 
What is vital, however, is sensitivity, 
and reproducibility of results. 

In dealing with temperature measuring 
instruments Mr Power stated that those 
mainly used in oil refining plant may be 
roughly divided into two types, the 
thermal-pressure thermal-electric 
types. The accuracy of measurement of 
the thermal-pressure type generally 
being in the region of | per cent of the 
scale range. 

Regarding the question of selection 
of control systems used in oil refineries 
instrumentation, Mr Power stated that 
these are almost exclusively of the air- 
operated type. During the war a con- 
siderable number of instruments of 
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British design and manufacture were 
installed in refineries in Great Britain, 
and although eventually good control 
was achieved, they were less reliable 
than their American designed counter- 


parts. Considerable prejudice was ex- 
perienced on the part of operating 
personnel before the British designed 
instruments would even be allowed to 
take over control, 

In conclusion, Mr Power made refer- 
ence to the trend of design with regard 
to the advance in knowledge of elec- 
tronics, stating that the facility offered 
of modifying an electric circuit to give 
any characteristics required, will prove 
invaluable in the development of new 
automatic control systems. The un- 
limited magnifying power of electronic 
valves and the absence of moving parts, 
make their use a foregone conclusion. 

As the scope and reliability of the 
new control systems extend, they will 
open up new prospects for the process 
plant designers to translate more and 
more of the elaborate chemical and 
physical processes—which are now only 
possible on a laboratory ‘scale—into 
commercial plants for the ultimate 
benefit of mankind. 


WORLD POWER CONFERENCE 
IN 1950 


At its recent meeting at The Hague, 
the International Executive Council of 
the World Power Conference  un- 
animously accepted an invitation from 
the British National Committee for the 
Fourth Plenary World Power Con- 
ference to be held in London in 1950. 
In conveying the invitation, Mr Harold 
Hobson, vice-chairman of the British 
National Committee, said that the 
British Government had promised their 
full support. 
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PERSONAL NOTES 


T. C. Bailey, M.Inst.Pet., has been 
elected a Fellow of the Institute of Fuel. 


J. Huré, past president of the Associa- 
tion Francais des Techniciens du 
Pétrole, and vice-president of $.G.H.P., 
has been promoted to the grade of 
Officer of the Legion of Honour. 
L. Kaplan, vice-president of the 
Association Frangais des Techniciens du 
Pétrole, and Director of the S. A. des 
Pétroles Jupiter, has been appointed a 
Chevalier of the Legion of Honour. 


Dr G. Egloff, F.inst.Pet., has been 
appointed by the U.S. Atomic Energy 
Commission as a member of a board 
of consultants on “the problem of 
development of useful power from 
nuclear energy.” Other members in- 
clude P. Foote (Gulf Research & 
Development Co.) and Dr _ Robert 
Wilson (Standard Oil Co. of Indiana). 


Wallace E. Pratt, F.Inst.Pet., has 
been awarded the Anthony F. Lucas 
Petroleum Gold Medal of the American 
Institute of Mining & Metallurgical 
Engineers for ‘“‘distinguished achieve- 
ment in improving the technique and 
practice of finding producing 


petroleum.” 
Dennis Hammerton, Stud.Inst.Pet., 
has been awarded the _ Institute's 


scholarship at the University of Birm- 
ingham. 

Prof V. N. Ipatieff celebrated his 80th 
birthday on November 20. 


The New Cutting Oil Concentrates and 
Additives for Use in Lubricating Oils, is 
the title of a booklet just issued by 
Petroleum Inventions Ltd., one of the 
M.O.R. group. Copies are available 
from the Offices of the company at 
Twining Road, Trafford Park, Man- 
chester 17. 
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ANY SIZE, 
\NY DEPTH, 
ANYWHERE. 


Prospecting Equipment 
DUKE & OCKENDEN, Ltp. 


FERRY WHARF 1, VICTORIA STREET 
LITTLEHAMPTON WESTMINSTER, S.W.1 


SHAFTS . ADITS . GROUND TESTING . PUMPING MACHINERY 


VOLUMETERS FOR OIL, PETROL 
AND OTHER PETROLEUM PRODUCTS 


BALANCED gen APPROVED BY 
PERFORMANCE THE BOARD OF 
RUGGED * TRADE (Standards 

CONSTRUCTION Department) 


<YLORS 


BELLE ISLE 
LONDON, N.7 ‘PHONE: NORTH 1625 


ESTABLISHED 1777 
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WHESSOE STANDARD TANKS 


~ 


Details of the. range and s 
fications of Whessoe 
Welded Tanks are contained 
in our recent publication 
‘“Whessoe Tanks and Equip- 
ment for the jo ah 
which be 


HESSOE 


FON 


WHESSOE LIMITED Darlington & London Telephones Darlington 5234 London Abbey 3881 


| 
: 
4 


the greater the dispersal. 


the 


A.T.M. Auto Repeater (with 
cover removed) 


r the need - 


Where administrative offices are scattered as in this 
typical oil wharf... there the need is greatest for efficient 
private telephone intercommunication. Perhaps you haven't 
got it because you are unaware that automatic telephones exist 
which can be used with safety in petroleum atmospheres. 
The A.T.M. Auto Repeater Coupling Unit has been 
approved by the Factory Department of the Ministry of 
Labour and Nationad Service. It overcomes all restrictions on 
telephone communications at oil refineries and wharves and, 
installed in conjunction with a Strowger Private Automatic 
Exchange—obtainable on rental terms—enables direct 
connection by fully automatic dial telephones to be made 
throughout the entire plant. 
Private Automatic Exchanges supplied on rental terms which include 
full maintenance. Write for full details and prices. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 
NORFOLK HOUSE, NORFOLK STREET 

LONDON, W.C.2 

“== Temple Bar 9262 Cables: Autelco, London 

STROWGER WORKS, LIVERPOOL, 7, ENGLAND 

75°, OF THE WORLD'S AUTOMATIC TELEPHONES ARE STROWGER 


A2261-C? 
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HIGH PRESSURE HEAT EXCHANGERS 


Surface per Unit 2170 sq. feet 
Working Pressure in Tube om 1500 Ib. per sq. inch 


These two Units form part of a battery com- 
prising 60 similar Units and having a Crude 
Oil throughput of 4! million gallons per day. 


A. F. CRAIG & CO., LTD. 


CALEDONIA ENGINEERING WORKS 
PAISLEY SCOTLAND 


London Office: SALISBURY HOUSE, LONDON WALL, E C.2 
Telephone: MONarch 4756 


American Associates: 
THE KOCH ENGINEERING COMPANY, INC., WICHITA, KANSAS 


Printed by Jurrold & Sons, Ltd, Norwich 
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Whatever method of 


transport employed, a 
Metal Container will 


carry it safely. 


METAL CONTAINERS 


META NTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LONDON 
ORKS: SMERE PORT & RENFREW ASSOCIATED COMPANIES OVERSEAS 
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